Higher-order structural determinants for expression of the ovalbumin gene family.
The ovalbumin gene and the ovalbumin-related X and Y genes are expressed in the chicken oviduct in response to steroid hormones. These three genes are linked within a 100 kb domain of DNA which is preferentially sensitive to DNase I digestion in oviduct cell nuclei. No such preferential sensitivity to DNase is observed in nuclei isolated from other chicken tissues in which these genes are not transcribed. Thus, the DNase I sensitivity observed is correlated with the capacity for these genes to be expressed in oviduct. We have asked the question: are there specific signals in the DNA which are responsible for defining this domain or for conferring upon it the active, DNase I-sensitive, conformation? We have located DNA sequences belonging to a single repetitive DNA family, termed CR1, which are preferentially located in or near the boundary regions of the 100 kb domain. Therefore, these CR1 sequences are possible candidates for such a function. We have also searched for, but have not observed, any tissue-specific rearrangements of the DNA in the boundary regions of the domain. It is therefore unlikely that DNA rearrangements are involved in establishing the DNase I-sensitive domain in oviduct cells. However, we do note that a region at the far 3' end of the domain exhibits a cytidine methylation pattern which is highly variable among different chicken tissues. In particular, this region, which is approximately 30 kb downstream from the ovalbumin gene, is undermethylated in oviduct as compared to other hen tissues, and thus could be a control region involved in domain activation.